(p ≤ 0.02) with selC and~2.5-fold (p ≤ 0.025) with selC hyaB hybC mutants. DCCD inhibited ATPase activity of selC and selC hyaB hybC mutants~1.8-fold and~6-fold (p ≤ 0.05) at pH 7.5, respectively. At pH 5.5 ATPase activity of selC and selC hyaB hybC mutants membrane vesicles was shown to be~3-fold and~2.2-fold lower (p ≤ 0.025), respectively, compared with those at pH 7.5. DCCD inhibited ATPase activity was~1.3-fold in selC and~1.2-fold (p ≤ 0.025) in selC hyaB hybC mutants at pH 5.5.
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Phytanic acid (Phyt) brain concentrations are highly increased in Refsum disease, a peroxisomal disorder clinically characterized by cerebellar ataxia, cardiac abnormalities and retinitis pigmentosa [1] [2] . Considering that cerebellar abnormalities are found in this disease and its pathogenesis is still unknown, we investigated the in vitro effects of Phyt (10-200 μM) on important parameters of energy homeostasis in rat cerebellum [3] [4] . State 3 respiration measured by oxygen consumption was reduced in cerebellum mitochondria by Phyt, suggesting a metabolic inhibition of this fatty acid. Furthermore, the activities of the respiratory chain complexes I, I-III, II and II-III activities were strongly inhibited by Phyt, indicating that a blockage of the electron transfer through the respiratory chain may possibly explain its metabolic inhibitory effect. We also found that the state 4 respiration was increased, whereas RCR, NAD(P)H levels and membrane potential were reduced by Phyt, indicating an uncoupling effect on oxidative phosphorylation. Synaptic Na + -K + -ATPase activity was also strongly inhibited by Phyt, possibly implying a compromised neurotransmission by this fatty acid. Taken together, these data provide experimental evidence that Phyt provokes impairment of cerebellum energy homeostasis, by acting as an uncoupler of oxidative phosphorylation and as a metabolic inhibitor, besides affecting neurotransmission. It is therefore postulated that these pathomechanisms may contribute to the cerebellar symptoms present in Refsum disease.
Supported by: CNPq, PROPESq/UFRGS, FAPERGS, FAPESP, PRONEX, FINEP IBN-Net and INCT-EN.
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The new class of surface-active phenols selectively interact with membrane-bound protons fraction with an excess of free energy S. The oxidative phosphorylation system depending on the specific conditions can function in two modes -in the delocalized and the local coupling modes. In the latter case the transport of oxidative reaction energy to ATP-synthetase take place in the membrane supercomplex without energy carriers (protons) removal into the water phase. Under the supercomplex creation conditions the protons that have an excess of free energy form labile bounds with the outer surface of the inner mitochondrial membrane and create the fraction of Bronsted acids in the interface border zone: inner membrane-water. In this paper we describe properties of a new class of protonophores. This protonophors have high affinity to the fraction of energy transfer protons in which the formation was predicted by R.J. Williams in 1961. This compound is 2,4,6-trichloro-3-pentadecilphenol (TCP-C 15 ). It has a high surface activity and high affinity to membrane-water interface borders. TCP-C 15 efficiently interacts with the fraction of non-equilibrium protons associated with an outer surface of inner mitochondrial membrane (R-protons). We found that the TCP-C 15 excites an increase in mitochondrial respiration rate in state two by Chance. In this case the observed maximum increase in mitochondrial respiration rate was significantly lower than in the case of classical uncouplers. The usage of the catalyst that accelerates the reaction of separation of R-protons from the membrane led to the maximum increase in mitochondrial respiration rate under 2-4 fold decrease in TCP-C 15 concentrations. TCP-C 15 has a very wide range of working concentrations (1 nM-60 μM). The adenine nucleotide translocator (ANT) was shown to be involved in the process of TCP-C 15 transmembrane transport. Inhibitor of ANT -carboxyatractyloside causes 2-4 fold diminution of the maximum increase in mitochondrial respiration rate under the effect of TCP-C 15 . Moreover, we found endogenous regulating system of membrane-bound protons fraction. It is the mitochondrial phosphate transport system that completely removed the influence of TCP-C 15 on mitochondrial respiration rate by reducing a volume of non-equilibrium membrane-bound protons fraction. 
